Introduction
The introduction of the concept "technological pedagogical content knowledge" (TPACK) to educational research is a recent development. The concept was put forward by Pierson (2001) , followed by other researchers who focused on the content-specific nature of technology integration (Angeli & Valanides, 2005; Koehler & Mishra, 2005; Margerum-Leys & Marx, 2004; Wallace, 2004) . It was adopted rapidly by researchers as a way of measuring the technology-related competence of teachers. In particular, the influential study of Mishra and Koehler (2006) highly popularized the construct of TPACK.
The concept of TPACK was predicated on Shulman's (1986) model of pedagogical content knowledge (PCK) with the integration of the construct of technological knowledge. There are three
Literature Review
Technology has improved tremendously since the invention of the fire or human beings' experiments with agricultural activities in the ancient times and it has transformed into an indispensable part of human beings' daily lives through inventions such as the phone, television, radio and the internet in communication, and planes, trains and automobiles in transportation (Bacanak, Karamustafaoğlu, Köse, 2003:194) . Accordingly, people should follow technological developments and know how to utilize them in order to make their lives easier in accordance with the changes in societies. They should first develop a passion for technology and as a result of this passion, they should allocate it a place in their lives.
The technological revolution which maintains its effects in each field has made it mandatory to make some amendments to educational settings as a learning environment and their educational policies. In order to catch up with this change, bringing technology into institutions alone is not the only need. There is also the need to integrate technology into education settings appropriately and the learning process should be managed in an efficient and productive way.
In today's world, education and technology cannot be considered independent of each other and the integration of technology into education has become a necessity (Dumpit & Fernandez, 2017; Liao, 2007) . The integration of technology as a tool is used for enriching students' learning, better understanding of the lesson contents and developing higher order thinking skills. According to Wachira and Keengwe (2011) , the integration of technology into education can be defined as the appropriate integration of the procedures of learning and teaching, including the evaluation of lessons and learning outcomes, with the technology that is suitable for the goals.
Teachers who are one of the most significant components of classroom management have important responsibilities in this process. Some of these responsibilities are: having a positive attitude towards technology, being willing to use technology in learning environments and making use of all types of visual and auditory supplementary equipment in addition to textbooks, manuals and being open to all types of support to use the equipment (Adıgüzel & Berk, 2009:66) .
The concept of TPAСK
This concept has emerged as an efficient way of conceptualizing research and application in classrooms that are rich with regard to technology (Koehler, Mishra, Kereluik, Shin, & Graham, 2014) . Researchers frequently used the concept of Technological Pedagogical Content Knowledge (TPACK) (Mishra & Koehler, 2006) as a way to define the knowledge required for learning in the digital age (Chai, Koh & Tsai, 2013) . Koehler (2006, cited in Öz, 2015) organized the framework of the concept of TPACK in order to explain the dynamic relationship between content knowledge, pedagogical knowledge and technology knowledge. This framework can also be named as the emerging form that goes well beyond these three components and this framework forms the base of the teaching profession of the 21st century (figure 1.). When the figure above is analyzed, three main components which are regarded as necessary for the active use of technology in learning and teaching contexts are underlined. These components are "Technology Knowledge", "Pedagogical Knowledge" and "Content Knowledge" (Konakman et al., 2013:63) .
Technology knowledge (TK)
In addition to modern technologies such as computers, the internet and videos, technology knowledge includes widely-used overhead projectors, the blackboard and books (Mishra & Koehler, 2005; Koehler & Mishra, 2008: 7; Schmidth, Baran, Thompson, Mishra, Koehler, & Shin, 2009: 125) .
This knowledge expresses technological literacy and the efficient use of types of technology and technological tools in both daily life and also education contexts. In comparison to the other types of knowledge in the model, it is more fluid and open to change. Consequently, it constantly renews and updates itself. Koehler (2006: 1024) stated that teachers should get support in this knowledge type as the dynamism of technology causes motion in each field it enters.
Pedagogical knowledge (PK)
In general terms, pedagogy is the response to the following questions through various views: What is learning and how does it take place? How does knowledge emerge and what is significant knowledge? and How is knowledge realized? (Özmantar, Akkoç & Bingölbali 2008:181) .
The methods and techniques that are used pedagogically in TPACK are the tools for teaching contents in various ways considering the context in which students learn.
Moreover, the educational approach that is going to be used in a teaching process is also decided thanks to the pedagogical knowledge possessed (Konakman, Yanpar Yelken & Sancar Tokmak 2013:670) . The teachers that do not have in-depth knowledge of pedagogy cannot provide sufficient answers to how students internalize knowledge and how they can have a positive attitude towards learning and science.
Content knowledge (CK)
All the knowledge a teacher possesses in a certain field, in which s/he has had education and will be teaching, is called content knowledge. This knowledge has a very significant place in educators' teaching life (Koehler & Mishra, 2009:70) .
Considering the fact that the content knowledge a teacher has equals to the knowledge s/he will teach to students, it is possible that a teacher who does not have sufficient and sound content knowledge may transfer deficient or wrong knowledge to students. In order to prevent this, teachers should be open to all types of novelties and changes in their field. They should closely follow them and be able to apply them in teaching environments.
According to Shulman (1986:10) , teachers must know and follow the frameworks that accommodate and organize all types of realities, concepts, theories, rules and ideas that are related to their field.
Technological pedagogical content knowledge (TPACK)
It consists of the three main knowledge types in addition to the mutual interaction between these knowledge types. It is a more different and comprehensive knowledge compared to the definitions of these components and it is at a higher level. Differentiating between the components that form TPACK is both difficult and also it leads to big losses in the process of learning and teaching.
On the other hand, there is also much criticism directed towards the structure of the TPACK framework (Koehler et al., 2014) . Some researchers suggested that it is a difficult and meaningless task to try to define and describe the different knowledge types (Cox & Graham, 2009 ) and that it is insufficient to differentiate between the categories in a meaningful way (Archambault & Barnett, 2010) . Graham (2011) claimed that the TPACK framework is usually implemented without clearly making out the complication it added to the original PCK framework, and Angeli and Valanides (2009) emphasized the need for a clearer definition regarding the nature of the central category of TPACK.
There is also an integrative perspective in which teachers integrate technology, pedagogical and content knowledge and form their own TPACK. In their experimental study, Cavanagh and Koehler (2013) evaluated the use of the TPACK framework and they made suggestions by which researchers can aim for more valid results. The following table summarizes that basic constructs of TPACK. Redmond & Peled, 2018) 
The significance of the study
As is known, the changes and novelties in technology directly affect teaching processes. Especially, the fact that technology is related to learning-teaching processes is seen as significant for a complete learning to take place (Özgen, Narlı, Alkan, 2013: 44). To be more specific, it can be said that technology has the capacity to improve student comprehension and complex thinking skills (Dreyer & Nel, 2003; Kozma, 2003; Lei & Zhao, 2007) , develop student motivation to learn (Papastergiou, 2009) , and more importantly enhance students' 21st century skills (Kleiman, 2004) .
Studies suggest that the integration of technology into education is beneficial for teachers and students in many respects. Some of these benefits are rapid knowledge transfer to students and creating individual learning environments; to achieve these goals, technology provides the interaction among all the stakeholders in the teaching process and it supports cooperative learning environments (İşman, 2002) . The integration of technology is a multifaceted and slow process and it is stated that teachers have one of the most important duties in this process (Wachira & Keengwe, 2011) . Excluding teachers from this process, ignoring the pedagogical uses of technology and simply equipping teaching environments with technological devices lead to an inefficient integration of technology (Ellis, Dare, & Roehrig, 2016).
On the other hand, many studies revealed that although teachers and pre-service teachers actively used computers and various technologies in their lives outside schools, they did not use education technologies in their classes at a sufficient level and they did not make an effort for this goal (Akkoyunlu & Kurbanoğlu, 2003; Erdemir, Bakırcı & Eyduran, 2009 ).
There are a number of studies conducted on TPACK in Turkish context. One study, conducted by Kozikoğlu and Babacan (2019) , found that the level of Turkish EFL teachers is relatively high and FATIH project contributed to this high level. Their study also found that EFL teachers' TPACK evaluations do not differ in relation to experience. In another study, which focused not only on EFL teachers but also teachers from different branches, was conducted by Durdu and Dag (2017) . They found that the instructional process employed within the scope of the study contributed greatly to the TPACK development of teachers. They concluded that more attention should be paid to TPACK in teacher education programs. In another study conducted in Turkish context (Özer, 2018) , the researcher found that pre-service teachers use computers mostly for simple tasks such as sending e-mail and presenting presentations rather than more instructional purposes. The researcher also concludes more attention should be spared for the technology integration in teacher education programs.
TPACK also becomes the focus of a variety of studies. In a study conducted in China by Zhang, Liu, and Cai (2019) on primary school teachers, the results indicated that the teachers engaged in more extensive group collaborations had a rich, organized and flexible knowledge structure of TPACK. In terms of age effects, that study found that younger teachers turned out to be better in terms of pedagogical knowledge and pedagogical content knowledge, while more experienced teachers scored higher in terms of technological knowledge and pedagogical knowledge.
Similar to its prevalence in all the subfields of education, the use of technology is highly significant for English teaching as well. It may be thought that the pre-service teachers that do not have education in accordance with technology during undergraduate education will have insufficient skills when they start teaching. However, the teachers who improve themselves in their field, closely follow technology and integrate it into the classroom environment can be sufficient teachers. Consequently, it may be beneficial to compensate for these deficiencies by teachers' own opportunities or by the support of governments. This study aimed to examine pre-service English teachers' perceptions of technological pedagogical content knowledge. For this purpose, the following research questions were formulated:
1. What are the pre-service and in-service EFL teachers' perceptions of TPACK? 2. Do the participants' views on the sub-dimensions of TPACK differ in terms of gender, whether or not they have taken formation, or age? 3. Do the participants' views on the sub-dimensions of TPACK differ in terms of gender, whether or not they have taken formation, their status, or age?
Method
The present study is a quantitative study based on survey method.
Participants
The total number of the participants is 77. The number of female participants is 57 (74,0%) and male participants is 19 (24,7%). In terms of age, the number of those in 21-23 age range is 43 (55,8%), 24-28 age range is 20 (26,0%), and 29-over is 12 (15,6%). The number of pre-service teachers in the present study is 67 (87,0%) and in-service teachers is 7 (9,1%). Finally, 24 (31,4%) of the participants have taken teaching formation education and 13 (16,9%) of them haven't taken formation courses. The remaining part are either graduates of teaching departments or still students in teaching departments.
Data collection tool
In the present study, the scale which was developed and validated by Baser et al. (2016) was used. The scale consists of 7 sub-dimensions which are: (a) technological knowledge (TK), (b) content knowledge (CK), (c) pedagogical knowledge (PK), (d) pedagogical content knowledge (PCK), (e) technological content knowledge (TCK), (f) technological pedagogical knowledge (TPK), (g) technological pedagogical content knowledge (TPACK). The questionnaire is a 5-point Likert type questionnaire in which the answers range from strongly disagree (1), disagree (2), neutral (3), agree (4), to strongly agree (5). The reliability analysis of the questionnaire is given in Table 1 . 
Findings
Research question 1: What are the pre-service and in-service EFL teachers' perceptions of TPACK? As can be understood from Table 2 , the participants seem to agree the items regarding technological knowledge (TK) (M=4,04). The participants reported that they can use digital classroom equipment such as projectors and smart boards (M=4,34), and can use basic technological terms (e.g. operating system, wireless connection, virtual memory, etc.) appropriately (M=4,25), can use computer peripherals such as a printer, a headphone, and a scanner (4, 22) . Finally, most of the participants stated that they could use Office programs (i.e. Word, PowerPoint, etc.) with a high level of proficiency (M=4,22). In relation to content knowledge (CK), the participants agreed the items in this category. Most of the participants reported that they can express their ideas and feelings by writing in English (M=4,35), understand texts written in English (M=4,27), and can express their ideas and feelings by speaking in English (M=4,20). Table 4 presents the descriptive statistics regarding pedagogical knowledge. As we can understand from Table 4 , the participants "agreed" on the issues related to their self-evaluation of pedagogical knowledge. In particular, most of the participants believe that they can reflect the experiences that they gain from professional development programs (M=4,12), collaborate with school stakeholders (students, parents, teachers, etc.) to support students' learning (M=4,11). In addition, they also think that they can support students' learning in accordance with their physical, mental, emotional, social, and cultural differences (M=4,10) and support students' out-of-class work to facilitate their self-regulated learning (M=4,10). The next sub-dimension is concerned about pedagogical content knowledge (PCK). The participants seem to have agreed on the items related to this category. Specifically, the participants reported that they can manage a classroom learning environment (M=4,16) and adapt a lesson plan in accordance with students' language skill levels (M= 4,12) . In addition, it can be said that the participants can evaluate students' learning processes (M=4,11) and use appropriate teaching methods and techniques to support students in developing their language skills (M=4,11). The mean score for technological content knowledge (TCK) is 4,03, which indicates that the participants agree on the items in this category. Most of the participants stated that they can take advantage of multimedia (e.g. video, slideshow, etc.) in expressing their ideas about various topics in English (M=4,33) and benefit from using technology (e.g. web conferencing and discussion forums) to contribute at a distance to multilingual communities (M= 4,02) As for technological pedagogical knowledge (TPK), the participants agree that they have sufficient proficiency in technological pedagogical knowledge. A big number of the participants stated that they can use multimedia such as videos and websites to support students' language learning (M=4,38) and 6. design learning materials by using technology that supports students' language learning (M=4,27). Moreover, the participants also reported that they feel sufficient in terms of deciding when technology would benefit my teaching of specific English curricular standards (M=4,22) and managing the classroom learning environment while using technology in the class (M=4,19) Finally, when it comes to self-evaluation of participants in terms of technological pedagogical content knowledge (TPACK), it can be seen that the participants seem to have almost agreed. They agree that they are supposed to support their professional development by means of technological tools and resources to continuously enhance the language teaching process (M=4,06) and support students as they use technology to support their development of language skills in an independent manner (M=4,05). However, as to Web 2.0 tools, the participants do not seem to have sufficient knowledge or expertise (M=3,76)
Research question 2: Do the participants' views on the sub-dimensions of TPACK differ in terms of (a) gender, (b) whether or not they have taken formation, (c) their status, or (d) age? (a) gender Within the scope of the study, the researchers examined whether the participants differ in their selfevaluation based on gender. Mann-Whitney-U test was utilized in order to compare the results of male and female participants. The rest results indicate that there is statistically significant difference in terms of TK sub-dimension (p=0.015< α=0.05). Male participants agreed more on the items compared to female participants. In general, males tend to have more self-confidence in relation to technology use. As for the other sub-dimensions, no statistically significant difference was observed (p>α=0.05).
(b) status (in-service or pre-service) In order to compare the results based on the status of the participants, Mann-Whitney-U test was utilized. Based on the results, moderately significant difference in CK and PCK between in-service and pre-service teachers (p< α=0.05). As for these sub-dimensions, in-service teachers agree with the items more than pre-service teachers. This may be attributed to experience. No statistically significant difference was observed for the other five sub-dimensions (p>α=0.05). Table 11 presents the results as to whether participants self-perceptions change based on whether they have taken teacher certificate courses or nor. The results indicate that there are no statistically significant differences in the participants self-evaluation in terms of the sub-dimensions of TPACK (p> α=0.05). Finally, Kruskal Wallis test was run in order to see whether the self-evaluations of the participants differ in terms of age. The results indicate that there are statistically significant differences in CK and PCK (p<α=0.05). The "29-over" age group seems to rate themselves higher compared to "21-23" and "24-28" age group. This indicates that as language teachers get older they become more knowledgeable in terms of CK and PCK.
(c) whether or not they have taken formation

(d) age
Discussion and conclusion
The present study was intended to measure the TPACK level of pre-service EFL teachers. TPACK, as is handled in the present study, consists of a number of sub-dimensions which are: (a) technological knowledge (TK), (b) content knowledge (CK), (c) pedagogical knowledge (PK), (d) pedagogical content knowledge (PCK), (e) technological content knowledge (TCK), (f) technological pedagogical knowledge (TPK), (g) technological pedagogical content knowledge (TPACK).
Based on the self-evaluation of the participants, it was seen that they view themselves sufficient in terms almost all sub-dimensions of TPACK. In terms of technological knowledge (TK), they were found to be particularly efficient in using digital classroom equipment such as projectors and smart boards in addition to being able to use office programs and other technological gadgets. In relation to content knowledge (CK), it was found that they can express their feelings in written English and understand texts. As for pedagogical knowledge, they reported that they can reflect on the experiences that they gained from their practicum process, they can collaborate with their friends, and can support students' learning in accordance with their physical, mental, emotional, social, and cultural differences.
As for pedagogical content knowledge (PCK), the study found that the participants feel themselves competent in terms of managing a classroom environment, adapting a lesson plan in accordance with students' skills, and evaluate students' learning process. When it comes to technological content knowledge (TCK), it was observed that the participants are good at using multimedia (e.g. video, slideshow, etc.) in expressing their ideas about various topics in English and benefit from using technology (e.g. web conferencing and discussion forums) to contribute at a distance to multilingual communities. Finally, regarding self-evaluation, the participants reported that they can support their professional development by using technological tools and resources to continuously improve the language teaching process and support students as they use technology to support their development of language skills in an independent manner. However, as to Web 2.0 tools, the participants do not seem to have sufficient knowledge or expertise.
Another focus of the study was to compare and contrast male and female participants in terms of the sub-dimensions of TPACK. The results of the tests indicated that male participants seem to be better in technological knowledge. Finally, age was another important factor that determine the participants' views on TPACK. Most of the time, in technology-related studies age negatively correlates with technology-related knowledge domains (Cheng & Xie, 2018; . However, the results of the present study showed that the older the participants are the more likely to agree with statements.
In general, the present study indicates that teachers have from moderate to high levels of TPACK. It is accepted literature that teacher knowledge affects teachers' actions in the classroom in addition to affecting student learning. As such, a sound TPACK implies that teachers can utilize technology in the classroom and enhance student learning. However, in cases where teachers have relatively low level of TPACK, it may be difficult to mobilize their knowledge and move them beyond their knowledge, as indicated in literature (McDougall, 2008) . Hence, extensive in-service training is needed to mobilize the means of teachers in terms of TPACK.
A number of suggestions can be drawn from the present study. In the first place, the present study did not include year of experiment as a variable on the premise that the participants of the present study were all pre-service teachers and therefore do not have any experience. Another important dimension of TPACK can be the correlations between personality characteristics and TPACK, which is indicated in the literature (Inan & Lowther, 2010; Cheng & Xie, 2018; Koh, Chai, & Tay, 2014; Scherer et al., 2018) . Future studies can be designed to investigate personality types and TPACK. Another important dimension can be school type. From the literature, it can be understood that primary school teachers seem to have lower levels of TPACK (Koh, Chai, & Tsai, 2014) . The reasons behind this can be examined. Finally, teachers' academic background can also be taken into consideration in relation to TPACK (Cheng & Xie, 2018; Erdogan & Sahin, 2010) .
